Left and right atrial pressures were monitored in 100 patients undergoing open heart surgery for acquired valvular disease of the heart at St. Thomas' Hospital. The right atrial pressure bore no constant relationship to the left atrial pressure in 61 % of the patients and there was no reliable way of deducing left atrial pressure from the right. We believe that it is imperative to measure both right and left atrial pressures if post-operative management after cardiac valve surgery is to be effective. There has been no instance of pulmonary oedema or postperfusion syndrome in our practice since its introduction.
The maintenance of an optimum cardiac output is the main aim of post-operative care in a cardiac surgical patient. Cardiac output is a function of stroke volume and heart rate. After cardiac surgery the heart rate can usually be kept at an adequate level by pacemaking or by chronotropic drugs such as isoprenaline. The stroke volume depends in part on the filling pressure and in part on myocardial contractility, which can be improved by inotropic agents but is largely determined by the pre-operative condition of the patient.
The stroke volume of the right ventricle is directly related to the central venous pressure (the right atrial pressure), and the output of the left heart is similarly related to the left atrial pressure. The value of the measurement of central venous pressure in regulating blood transfusion in the post-operative care of a cardiac surgery patient has been accepted (Sykes, 1963; Braimbridge and Ghadiali, 1965; Kirklin and Rastelli, 1965) and is universally employed. The importance of measuring the left atrial pressure has been recognized (Fishman, Hutchinson, and Roe, 1966; Keddie, Provan, and Austen, 1966) recorded at frequent intervals and the records taken during the first 24 hours of the post-operative period were analysed. The left atrial catheter was flushed with heparinized normal saline every half an hour and both catheters were removed at the end of 48 hours. Blood or plasma was transfused until an adequate cardiac output was achieved, the left atrial pressure reached 12 mm. Hg or tricuspid incompetence developed. An adequate cardiac output was defined as one producing a urine volume of 0-5 ml./kg./hour and a warm periphery with dilated veins and a minimal systolic arterial pressure of 90 mm. Hg.
The sternal angle was the reference point for measurement of pressure in this study.
RESULTS
TYPES OF PRESSURE RELATIONSHIP In the analysis of the relationship between right andc left atrial pressure, the general trend over the 24-hour period rather than the absolute figures have been taken into consideration. Four separate types of pressure relationships have been seen in these patients.
Type I Curves of the right and left atrial pressure showed parallel changes and the left atrial pressure never exceeded the right atrial pressure by more than 3 mm. Hg (Fig. 1) . This is generally regarded as the normal relationship.
Type 2 Curves of the right and left atrial pressures showed parallel changes, but the left atrial pressure was more than 3 mm. Hg higher than the right atrial pressure at all times (Fig. 2) .
Type 3 The left atrial pressure was higher than the right atrial pressure, but the two pressures did not run parallel. At times these were as close as in type 1 and at other times as widely separated as in type 2 (Fig. 3) . The left atrial pressure was consistently higher than the right atrial pressure, but the difference varied between 2 mm. Hg and 7-9 mm. Hg at different times in the same patient. The relationship between the two filling pressures was totally unpredictable.
Type 4 The right atrial pressure was higher than the left atrial pressure most of the time (Fig. 4) .
INCIDENCE OF TYPES OF PRESSURE RELATIONSHIP
The 'normal' relationship between the atrial pressure (type 1) was found in only 28% of the patients. On the whole, low levels of left and right atrial pressure were needed to attain a satisfactory cardiac output in patients with the type 1 atrial pressure curve. Type 2 was seen in only 7% of cases. All these patients had an aortic valve replacement or repair and two of these had mitral valvuloplasty in addition.
In 61 % of the patients the inter-relationship between the atrial pressures was as type 3.
In 4% of the patients the right atrial pressure was consistently higher than the left atrial pressure (type 4). All these patients had pulmonary hypertension of varying degrees, although not all the patients with pulmonary hypertension showed this pattern.
COMPARISON WITH SURGICAL PROCEDURE
The surgical procedure was compared with the types of atrial pressure curves in Table II. Attempts were made to correlate the type of atrial pressure curve, the cause of the valvular lesion (congenital, rheumatic, or ischaemic), the type of surgical treatment, the heart rhythm, and associated uncorrected valve disease (e.g., functional tricuspid incompetence or mild mitral or aortic valve disease (Keddie et al., 1966) . The contractility of each ventricle may vary independently of the other, the stroke volume of the right heart being related to the right atrial pressure and the stroke volume of the left heart being similarly related to the left atrial pressure. Because the output of both ventricles must be the same, the ventricles may operate at widely different filling pressures. Both atrial pressures need to be measured if the function of each ventricle is to be separately monitored and the maximum output achieved for the minimum filling pressure.
Data in the literature are scanty on the subject of the inter-relationship of atrial pressures. Berglund (1954) , in his studies in dogs at thoracotomy, studied the inter-relationship between the right and left atrial pressures. He showed that the left atrial pressure rose more steeply than the right atrial pressure after transfusion of blood or other fluid.
Similar findings were obtained by Theye and Moffitt (1962) , who studied the effect of blood transfusion on atrial pressures at thoracotomy in three patients after correction of their atrial septal defects with the aid of cardiopulmonary bypass. Fordham and Resnekov (1967) (isoprenaline, pacemaker, glucagon, glucose, and insulin, etc.) . Routine maintenance of a high level of right atrial pressure, as suggested by Kirklin and Rastelli (1965) , Fordham and Resnekov (1967) , and Wooler and McMillan (1968) , is not, in our opinion, desirable because a satisfactory cardiac output is often seen in patients whose right atrial pressure is as low as 2 mm. Hg. Any attempt to raise the atrial pressure in such patients requires a large amount of blood and is unnecessary in that a cardiac output that is providing good tissue perfusion is all that is required after cardiac surgery, and trying to achieve a maximal output increases cardiac work unnecessarily. We have also noticed that the descending limb of the Starling's curve may start at a left atrial pressure of 5 mm. Hg in some patients with a low cardiac output (Bradley, 1969 
